The site of alpha-chymotryptic activation of pigeon erythrocyte adenylate cyclase.
Treatment of intact pigeon erythrocytes with trypsin or alpha-chymotrypsin does not alter the isoproterenol-dependent adenylate cyclase activity in plasma membranes prepared after proteolysis. However, both proteases affect adenylate cyclase activity when isolated membranes are digested. Thus, the proteases probably act at the cytoplasmic side of the membranes. This conclusion is supported by the finding that proteases are able to inhibit NADH cytochrome c oxidoreductase, an enzyme located on the inner face of the plasma membrane. In isolated membranes, trypsin inhibits adenylate cyclase. Chymotrypsin (2.5 microgram/ml, 10 min, 37 degrees C) activates adenylate cyclase about 3-fold when the enzyme activity is measured with NaF, guanosine 5'-(beta, gamma-imino)-triphosphate, or guanosine 5'-(beta, gamma-imino)-triphosphate and isoproterenol. Chymotrypsin also activates adenylate cyclase in membranes pretreated with cholera toxin. Activation by chymotrypsin is not expressed when adenylate cyclase is assayed with 5 mM Mn2+ without guanine nucleotides or fluoride. However, the chymotryptic activation is expressed when guanosine 5'-(beta, gamma-imino)-triphosphate is present together with Mn2+. We conclude that interaction of the guanine nucleotide regulatory subunit with the catalytic subunit of adenylate cyclase is required for expression of chymotryptic activation.